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.4^1 SjLaJI CjVU <> ^ cr* - 

1 ^ ->»!*>< ^j>>l a-v *' j jLulu! A&juu cs^Li (jC> ujj jUJj Jjajj - 



; <^L U Je AjjUil 4ibJI Ji SjUUj 



Cjljla 5UI ^JaxA JIa IJjAIa ' - 1 
. . ^ Jja 4lmJI ^ <>a*Aj jjliil J (£a CjUia^t$JI <>a*jj 

u JIj£ l^.<ia»j jJua CjI jlfi !jU! u!j£ja ^Jssla JIa jj£| j) j j ^ (j- 4 W^J* 4 ~ V 

^Ijj cjjjAii dJij ji ±*j&\ jj^sI 

Cil£jal\ J\ 4iL2aVlj Ujj£j ^jjlu]| ^jS\ 

■■■ U^Y'j CA^ J^» ^0^' 




*5 



jIjL 



ill u*l> 



GAS 






AjjUJI UjL£jaII j AjJUJI j^dUxi) UjUj 

- : U\n\ ai^iL 



AjjULSi UjU£j^I j j^dUxJ) CjUjj^ 

. . IgJjj lgj£ AiUail JjLuj Jfl j t 1 g <Prn £a >- t 4_u| jjj£> 4£j^ 

,, (JasaaII l^iaiu (j- 4 Sjjj£ CjliLuAA JaIjjj 
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(j Jjja uimiUj \ j &\ j SjjjS 4j£j^i| 1 *»*! k 

.. SjljaJI JbJjl 

olAj .. AJjLmil 4 Jj1Aa]L jjj£ J^atp 

CjLjxJI diljUa] JLaxLluI L^..u>j SjjJC- JjI j£ I 4 J Aj^jIaJI 
lojLjjfl dluu Cj|Jl£ &a UajH ■■ £>* *Ij 4M LLiaj 

4jJI^ SjU ^1 j| jl i ^H]| 4ijjla o-ijj 

jUaVI (>» jl dj|jL» *ljA c£*i5 ■■ (JJ^ 

<>ajtaJ! (jli jUaVI ujSj IjIj .. JaJua cjaj 4i^b (J 

■ ■ tliljUJI £- 1*4 djLJI lift jjajj 

<jl£ (j]j )^ Auil& CjLjIula ^J) JaLuail ^lijjl -lie- £jaUI *LLusu £ 2 ajj 
j^Uxii tiVi •• c$j^ uiSj^i ji j^jxii ^ jii Ixjj UjiiiA 

CjUjjaJI <jjj ujjUail ^luii ^^ic- CjLSj^Ij 4jJUJI 

AixJjj ^ill 



1 



.. I4J ^u. 4^ 411U1 djiiJt - i 

CjljUil Ofjljfl L^ik- JjjI ajj V <^lj Cjljliil - <_1 

.. 4 JHa]| 



iduiail (jJaAaJj Lajjfr ^IjlaSI JULSI <— ijj]L Jd ^ Qja-vtt jUil 

£ ## ^ x 

11 j' SJj^l jl 1^4 Jj*-ua jIjIa 

^a^l <^Aj CiljjiiA <j£jla &" ^ ^jlu> 4 -u«ljJ ^Uibj 

. . ,jax,Jail 4 Sjl jaJI 4ajJ 4 



r 
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t 1 1 1 1 1 1 1 1 1111 1 1 111(1 


■ 1 » \ 1 1 1 1 1 « H 1 1 1 1 1 



hrenheit Centigrade Modified Centigrade Kelvin 

714) (1742) (renamed Celsius 1948) (1848) 



— 96°F 
(body Temp.) 



■ 32°F 
(FP water) 



-0°C 

(BP water) 



100°C 
(FP water) 



djL& jA ciSLa j\ 

CjljUA 1 ... SjUJI 4112 ^ JjaJ! <jfc 

Jl» 4 -uiij jA jlii! 

* 1^1 

.. 



-100°C 
(BP water) 



0°C 

(FP water) 



-373 K (BP water) 
273 K (FP water) 



- 0 K (absolute zero) 



■■ i+ji 



aJ\ (jlk 4 SJjaJI AajJ (JM bii ft 

.. (jA 

)AA if Auuj SjljaJI ij±* jA ji ao!\ <jl ft 

Ji 4 SJjaJI CjUji] CjUjjJj (j^t* £Uj.£j 



Jk 




l-r 



tjjjuAA ftp, £lijjjU 1*JJ (£jaJI JJ*JJ 

cijauj .. jsul I gikui 
(j^j I Jj^C- J^aj ^ III jduiai) 4 jL 
. . ^ jIum -lie- 4 a jJ j&aa ^ 1 a V 1 * 

:: jttllfaM 



V (ji iaj*ui diljliJI JajLua (_^La] jl^A (jL«j 

.. (_£ja2l Ui.UW C> 



*s 
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JU* 



A-iSjIa A^i J^sjj U Jli ujjjji (j-a j14jjLa]| i- 

L&iu Aj Jlxll JaLua (jjiUfl aIjaII 
P j Jj" . . jaJL J^VI cijlail JaaL 

Opcji i jnd 

^ JfcO 



^kinrdi nnd .. 




n 



•r'V 




T 

ft- 

*■ 




(b)P,«' P, Lj - F - 



p s 



<jjA jlai) QA j£ ^lijjl t flrfrti ^Laj 
*U yi JaIa jlxll iaLi a (j-ulijj 
<A>^ <^£ JjjJII £_lijj! <jjj Jjj^W 
iaxuall AjII liLuxa 

■■ 

AulUJI L jxJall Lai Lnotl S jJu^ll Ja jxJai] (jj£j jla ^ jLaII JLaxLuil j 4- 

JAaIII lift j jlxll lii </i UAxj JAxu (jJxa (j^j AJsljAj Ax-iiuaj I g j°i (jiLa-i£ 
jajxuall (j^bAl AjjjIx# uu 0 jjJj ujII Ax jl ^£> tiljxjj tiljxj 

.. A_M 



1 



aljLJUlaylj^l 



^Al JjLui ,j^ Jj^£> £lijj| a. A-ujLjA (j£xj ^Ul jaJI iaxJa uflLwu£l <jl 

(jk uj| jJlI] AajHj jlc> (j^j AJjC’ uj| jJuli AJSjAaII A_ui| jAH $ j^jjlxa 

JA LJ£ jlc> Ajj£> j jl£> iaLuail AlJ Lal£ AJLIj SjIjx AxjA i1a£ .. iaxuall 

■ ■ Aim frill (j^jlL & jluA\ lift u aja jjjjlall lift £iu UAl jlxll J£ C$3 ■ ■ 

Robert Boyle J^jj cajjjj aIxJjj ? m* ^ ^ Vjl <>a> aaj 

" Boyle’s Law " Jjjj oj^ <-i> aaj 
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1 





LuhSC' ‘ > t ‘ ^ Lajlc- ,j^ 4 nt o 4 _m£ <j! 

.. AjjIj SJjaJl !j! < Li^ai! 



P = k/V 



A m a <Lm£ ‘ '*" Sjjj^Sj AajJ Cjjjj lie- 

n Ui,>.tl £4 Uut^ LmiUj jUi! QA 

Voc 1/P 



V=^/P j PV = cJl 
Pi V! = P 2 v 2 =*fi 




II* !!...( Charles Law)JjUi 

laiuJa UIxaj fUj La Jlc> (j^j 4 _la£ Ux^aj |j| 

^■j- 5 ^ u' LuLS jUil 

Ajjlja. 



11 Law Charles 11 



dbL&ttili 



£«a Ljjla ' 'ih Jlc> (j^j 4 JLIj 4Jj£ Aiauil jj JjjLwlaM ^ ^ ^ ^ <jl£ CuLj jaaua jjc- 

v = kT ■■ Ailkoil SJjaJl AajJ 
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*s 







!!*!! 111 dU.jJ tS Uo> | A" 



T (OQ 



V'“^ ***..* A hi <^i ,jli Jlfr ,j^j 4 _ia£ UjLj .bC- 

.. Ailkail AjjIj*. <U.j 4 £-a bJjIa 



2 aj laLua Jbjj SjUJ! jUall AxajJI SUaJl u *i 4 JbUJI a 1 ft (JaaIjj 

SJjb qa Jjjj <J tgjlui <ja jUflVI A£j± uV jLa. f JJ 

... 4 jax.ua qa bjj lift j 4 lib 

4 jljLui ASjjIsj £^jj Cull ^ AiC' 5 j! AajJj hauJaW <jjj 4 ibUJI <j) 

<j-a jjj£ AibUJI d 1 ft uLluSl Jflj .. (jjftuu La SJaj luajjJj Ci 2 j£- 1 ^ a^.-.< a 

" Gay Lussac " ^bi <> * Ukii 

SJjaJl 0 '^' 11 Guilaume Amonton " ?jkfrj 

.. p y v * r ^ <j*\Ji\ lift ^ ^ jUi! 



^ 111 tilkaA Sj! jaJ! 4 ajJ £-a llijla uu-UE Jlfr <> ALxa 4jjS jaLia jll d]U 

■■ 



At 0°C and 1 atm, 22.4 L 
contain 1 mol of any gas 



H, 



He 



N, 



o 2 



CO- 



SO, 



" jjjUjfli Jjial £uaj f \ A > > 

b*i* UjjIS " Amedeo Avogadro 

• O' o^J cjljUli 



(jji ^ J lai-uallj AajJ ,jjii die- 4 attft A tt CjI JlAJl 4 jjLlu2a]1 ^ 

CjUj jb]l (JA AAxl\ QaI - 
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. . jA Uj jjJ IajAI jjc- cijxj (2)1 Lute 



y — ? (_yil ^ * X % t * Y — 

Va 1 / P ( Jg* &M) jJjLSj J444 yd 4*»U1I iftUI 

Va T ( jljUi o>Ti) 

,jjj AjlaI^I 

PV/T=^ji V a (1 /P) x T 
P, Vr / Tr = P 2 V 2 / T 2 =aiii 



6 



tHU 



TO G AD HO 'S HYPO THE SIS AND AYOGADRO 

Hydrogen Oxygen 




Avogadro Number = 6.033 X 10 33 



NUMBER ^ (jj* JjjUjfli JJ& <±a! jA 

6 ^ j^' c£®iJ ■■ 

Sjxj,, jjjUjfll jjc. j .. 

* £ 

„ JJxJI )^A 4-ali-ua (_£Uall ^lAJ) £Uujj 
.. J>» |jL» I jljVn 

6-® J>® j' c>» J>« JjAj Uite 

.. jjc. £J].. Vjiil c>» jl .. ^VLijil 



( ( jiu u i h (_^ii ^ * x *\ | ^iuii ^ ^ ^ cjVLj^ji ^4 Jj- ^ 

■ ■ JAJ JLjj 0 ^ T 

jiuJI c>® cl>®^ ^ <>j£ ‘■H*^® LLujfl IjIj 

... ^ U A 



v 
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o j£S! ^Jaui Vj£Sl <-jI jut (jji ixlj Jj^» ua jj Ua£ U), 

. . UjjSj (jajt I (> JiA t * * A^lijjl J ^jui^ i AoJajVl 

^ UUjlj j" jluoil 11 SjiS! cjL* <> a* ! j Jj- U^jfl I jj 
H ^UjjL ujLV^I j£ ^Paiiy. Aj£jj«aSn SjaIaS) UjLV 

■■ cM 



*s 




. . . 4 mLUI y^lall 

11 ji^SI SJ ja AajJ ( j&j A_L*_a Aj^lia <>ajfl ^ jSluu baljUJI A^IjJ <j) 

^ Jikjj M jIaIa vn . m aaIj c*ja Lx^aj " oisu t vr M M & jL* 

JJxj JlxSj 4 _la£ (jjilijj STP iai-uailj SjIjaSI AajJS * y <-i jjlall dlft 

jjjlAjfii <>ajfl djC' cfc£ij iax«a SJjaSI Aaj.J 11 n " CjVjaSI 

.. Um A&USL 



,, Jjl Y Y,i jb Jl£ ^\ (> f <| bixjj 



I* 






4-aIc. AJblC' US jj^Iajs! lifAj JjLaj Jjjj (J£ (>» 

&AA t-i JXJ J Jl£ £a M-Lt biV>A -5-^J SJjaSI AajJj Li^iaSlj ^aaS! £)£ 
.. " AJUaJ! A^IaaSI 11 AjjUS! AibJ! AJjIjla 11 AIaS! AJjIjlaj AJjIaaSI 

AajJj V A^aa j ID JlxSI A^la£ ( _ y A j UjLJsxa AjujL AjjUJI ASIaS) uL^j (jLajA 
PI " ujVj^SI JJC' ^IaaIuAj dijj Aiij jUil 4 _ia£ jjjuj P Ahi<rtj T AjjIja 



A 
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jjxj J ^ l^-uaxj 4jujVl biLJa*^! Zajxj ^UiLj ai m (j - ® Vaj " 

IjJjlfl t .mi l nj JlxSI ^aa. ci Aaj ■■ ^ jjjj 1$1a g \ 

... jlxll iaLua £«a \jlu&& 1 4J| Lo£ SjIjaJI 4a jJ ^-a j 

Ua1\ J U\i*i\ IisjuAL <ijjla1\ ^ jikjj 






PV=n RT 



(uj| jUii ^UJI Cull!' ) R 4-ajfl uLai 



JULd juii Az^Ui! la 



V=22.414£ bjluw n lmol ^ £j£i T =273 K j P =1 atm 

:jui] fUi! 



R = 0.082 atm. 



R = 



1 atm .22.414 1 
lmol .273K 



R = 



PV 
nT 

t.mol'.K' 1 



ijjjM fjalb t mu wjjL ) 
latm =101325 Pa ,lt = 10' 3 m 3 

1 4 jjl ■ ■< a R 4-a j£ ,jj£j 

101325Pa x 22.414 xlO' 3 m 3 
1 mol x 273K 
R = 8.314 Pa.m 3 .mol' 1 .K' 1 
= 8.314 N.m’lmlmor'.K 1 
R = 8.314 J.mol'.K' 1 
R = l.OOCal.mor'.K' 1 
IPa = 1 N.m' 2 & 1J= IN.m 



4.18 aaIjJI Cal 



,4 nt 4 S jl ja 4a jJ J.-.-v’ Jl II (j* (jj*-4 ^a 4Jj£ (d)Jl*il Ailji 



PV = n RT 
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PV =( m/M)RT 
ojjfl) Mj JUUI AlSS m 



_ m _ PM 
_ V _ RT 
-1 



g.i ' 1 o-IE J JU 1I Aitis d 



UJ* aljttil o^Ui JiU* 

LLilg |j| A£Aj l^&uaj (J£aa]| qa IgJL AjJUJI 4JIa]| Jjajj Jjzui Lu> Haig- L&£ 

CjUla*^ jl £zj 

.. t$Jjlj* 4 a jJ IjjaIj L^laLiaj I g 4 >*k j ( C^ja1\ Jig jl Al&JI ) Jlxll 4z*£ 
4 JIaJI j AaL^Sfl JliJI 4 JIa (jjj jj*j ujJaj dil JlaJL A^IaSI JjLulaJI ^) A y 
jJuj L&iu AjjIj JlxJL A djLJa* al\ <j^xj ^Lu a II I_ii£ Aqjl g *»ti 

JM 



i 



<yjUJI QiUUiil j J$ll tiilife 



<lajju 4 j| UJaj Aiglildl djl jo^ll <— iluA Ujjlj La Jglij Jig tiljluil I j| 

! JjzluLuiI 



. i$jt-A Aigiiidi j| j^ii (jijjL djijuii . jjii^ig ^Jg jaju : JjSri 



tgJLa Aiglila dll Jig diljUil ^aa <-jLu»a ^jl g Jaju ! ^tUI 



ajjlati 



I aULiall 
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I |-J“" dU$J ^iU 



<Lui)j^t oift (j-a Cuji j CjIJUJ) ^ ^ A * o ?\£. dlui ^li 

dljj ^ tc.1 CdljUJ) ‘ (jk Cdljl^ ^ftLuu Lajjc- aJ\ 

ajli 111 11 JfctiU! ^ ^auUil 

IgJjj LojS <jj£j 11 AjJlfr 




fidnagin# Hj ^ 





QKygtina Dj 



db<5£> 



Ejui lisp 



Cau H 2 0 



droflena H 2 



SJjaJ! AajJ cijjla ^ CdLuiLii) 4il£ (jS t AJsjmjj Aouuj 

. . Ifrotij hiudal\j 

b ^y^ll dLui jl ,_jIa (jjjlS ^ui) (jjjllll lift jiLlj 

Lf k- j»l M I f\s- yk jjjU jif dil jc-lui Jftij 

. . jS J 



...UjUMlj dljUl UUi |«UljA o»ili 



nr 



juu 




P T = 6 atm 



** ♦ 

0& JJ*JJ Ia^Ia J* 

: (jL L«£ lift 



^l& ^_y 3 ftftl (jduLa^j t fl< 

4iu£ (jjj Jsjjj 

.. ^uija. jiij .. aliiij 

(jjjlfr llij A&jut Lj^A ***** 



■> P ■:■ 



* a 
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Vi 

Va : 

Vi 

V2 



Mi 

Ml 

VM2 

-jmTl 



0* 



» 



1 AU 



$£> LxmUj jUil jLuluI ‘L&jjjj ‘ a* **«*« SJjaJl 4 ajJj Jaxuail Cjjjj 11 



jLoajl 4 s- Uj 4j iJlfl . " ^JaJI 4-jjj jl 42fiU& jjaJI 

: Ota ( r ) >jJW Jlill 



r a 



Vm 



r a 



Vd 




Mi 

i M, 



2 6 1 jLuluI (Jjx*4 iC^ 



j jSn jUJi jLia r, r, 



^juil jUdt jLwujl Jjxa r 2 / 

y_L,>JI M 2 , M, j .^1^1 Je. j jUil AiliS D 2 , D, 

.<^1 S& or^J'j JjVl jlill 



*S 



11*11 
II I I I I I 



II* II 

I I I I I II 



ililjls qa ILjIxa LdJI j t Lij I Jls tliuui jUi! (jA 4Jjs J 

CjI Jl& 4 j 3 (iljlwu ^JLlaj£ Jslij j) 4 jaJ) ( _ y i jA La£ 

,, Jslijil jj (j a l^uaxjj AJsliiaJI j| (j a lfr.ua*j A ilH * 
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???.. ku In^ ^ UjLL^ cida 



; ji u^j ■■■ LjmIi ojjib &$2is jbta. 4>> dij 



I^j^j <^dl AlSl^dl Adjad iajiddl Lfcua]| 

„ Adldl AibUJI uuA j Jlc- j£ 




(a) 5.0 L at 20 'C 




1 .50 mol He 0,60 mol H 3 



1 .50 mol He 
2.10 mol giis 

<b) 5.0 L at 20 °C (c) 5.0 L at 20 X 



£ja. f ^ A * V <^ia 

Jc-lid V dljlail £y* jada. iaxda 

<j»a Jada. ^ jaadd) <jbf AldjJ 

jajxdd) p ^ jLluj ujI JUJI 



1 



." L^ja j fcJa J ~7 A ^jLwaj LuLmjS ul jl£- 0* iul^i <j2£it Jas.Jail 11 

P t = P, +P 2 +P 3 +... : Ola p. >A iJaJl Jaiil U>J tia 

. ^iljai yfc ^jliit JaJaJI <^a 3 ‘ 2 .1 liljlill AjjjaJI Ljvill P 3 P 2 P, 

Pi = X, . P, 

P 2 = X 2 . P 



ll)|C II II # II 



Qljlall g a\$a g* aljAitfl 






I afjlftlf 



ir 
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,jjJ! jjil! AjIc- Ja£d ^Lld I JAP ,ji Hi JliJI <jHl^d JiP iaA^ 

(jzajjJj^II Jza AzIHaI) Ujj jUJj AzIp Jikj Hi JliJI ,jz JjJaz jjp tilU^d 

M £jJ HljUIl £)Hljd Locale <J±Z <2)^1 fjaL^IIj 

f LfSfcw fJP oajSL b£ LgHaxj <^1) V l^UjjA d cr*J 

Jliil ^jaAall fUVI (>» 



1 



I aljUl 

<jV Aajlila HIajJj HljUIl (jp- ufljAJj IgJli ujj jUJj (jA uillxll ^-luAII Lai 

lA 

Hljlilb (j^^J " Jl*II J& cSJJAaII fUV I (>» if Ja J^aj <jla*all 

jULSi zil jajI (j ±a ,jli $ jl jaII AajJ uiuaiiJlj Lxuail jjjJi Lol£ AJI iaA jl Jdj 

• «^«0* 

JjIJjj dlLj Luaxj 1-frHiu <ja jUJI HbjjA Hjjjdl laxHal) jIjJI LoK. \ 

AJlxSi lajiHall He <^1*1! ^aaII jia-a ^j ijlalj .. tgJjj ujjUHl <^jd 
. . IfljA £l jill (>» jHi AaH Jjaj Jlill nib J a 
HjjSj Aj£jaII HbjjAll AdUa Hid S jIjaII AajJ <-*.>>aA >t Lol£ . Y 

■■■ ujjLaall <^jd 

JiAiId Jtxll AjuHa ^le HjJlxSj <jH!jd <jp JlxSj zil jaII Ja Jajuj , T 



) £ 
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Lix^a Jj ijlaj JJS LiljaJI LfS 

^Uil Lxuail L$jUj> (jjj <-jjUa]| 
uki jJbiiilj O^J ■■ SJjaJI AajJj .0 

■ ■ d& o**-^ 

...*Jjl*U U**!| Ujall <y^JI 

.. jlgJal <jfi- Sjbc. SJjaJlj Alj*. ^ SjUil ujUjja* 

-lUjAtf 40&hlj aL0|>y| 

(2)1 4aj^ CP O 4 CjIJIxSI 

tflu J J jaJL JjC- ^-4^-4 £) jii ujUjj^I] 45 ^' 

^*40*^ &i VH ^* 3 c$J* ^ 3*% (, 5 * 4*jj V (Y 
(jC> j£ C 4 L 4 J AClSlLaa ujUjj^il 

.. cSJ^' 

aaj^ ^ jUii cjUj>(r 

<^Aj 4 4 jVmi 4 ifljki (J&j AojIj^ 

^4 til] j£ j l^uaxj ^-4 ^jLajj 

J* <As *^7' 

.. 4^jaJ! 4iUaJ jti £±au V fjUrf 
^4 IjJjia uLuj^JI A&jutj 4£jaJI 4iUa qa j£ ^mJ1a(o 

.. a^4t> S JjaJ 4 ajJ 

LaJjC - j 4 nt 4 Sjlja 1 4a jJ ijC’f'l 

O 4 ^ ^ ^Jljl*il t— 

(jli 4^jaJI 4iUa ixuijl4 



1 
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„ JxlujIa (jk 1 g*;*^ Am\ yk sjbjii 

tiijjttti Ujall 

The kinetic theory of gases 

jaJ! 4iUai! o* *&UJI g5Hyu <J jUIi jaJ! 4 jjM J^U <> 

^jLjjA]) ^^jxaJlj Ajjlalil oi& UJjjj cij-mj _ 4-iIbl Ail AiUailj CiLuja.1] 

.iaLuailj a jljaJI 



1 



.'fi- 

<f 



■ b 



tSj— u£ ~g * j; AiLutaJI j jjjS jUi! CjUjja. JJP 
^aJ Aj^uuiL Jag a j\*l\ CjUjjAi q\ La£ 

-r u' t^£ t^Sjaii OJJJJ CjUjjaJI ^ialj (t 

4Sjz. CjUjjaJI 4Sjz. 

,4Jja dilajbdj CiLujaJI qju cjLajLuaill ( V* 
i-'l a \1 ^4 AajUJI ajAJI )j&La 4 bg a ut-ujaJ) (jjj AJjLlaJI ajAJI (t 

.^UaJaJ! 

jUfl (* 

,4-ijIaj jlAa £a <£ jlja. £|JjI 4JU jUJ! (*l 

£, a Jl xl\ uL—ujai 4_jjaJI <-.l *.\\ (j—A L_auU JliJI labia QJ^ (V 

~ ^ Jbuu jib! CjUjjai (ja N JJC’ (jfr ^uUJI iabiai) <jl£ ligJj . jlAail 

. JjULaJI JiuJI (jk La£ d o Jbui j (j- 4 V 

LgJli 4*a J*jj V 4^j*u4J jJI alajL CjUj jaJI Aa) CiSjaj |j| 

jjla-ail Aa) 4^jxJ) 4_i£j«a bllaJI ai& ^jdoSU-aij alaJVI ^ Jjjj 

u 
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Jjjjj ^dkuaJ ^ J ^ (J i Jiu^l ^ AJLw 

^2& 4 j£ja!| J AjUSj^ ^jl\ V 4^1 a Jj^yj (4Jp 

.cJLJi dUJVi jU*uii ^ij x jja-4 



*s 




A 



s i 

y 1 




change in ^ ^ j^i ui^ ^ jaIu, 

momentum 

Ap x = -mv x - mv x = -2mv x 



j£ ixj < _ 5 Jaau 4 _la£ *Lu3 ^^ft olft j 

AiLutA t xJaSj 0 i ‘ *Ull jl^^l £-a oj.'° 1 '**' A J-aju l$ (j*i 

d jjiil «illi ^ j^il \ • laOi ^! AiLuiaij At 4 jL«j S jjS d t IftjJflj 

■V x At ^lAji! 



> ^U1a o^L-aj 6*1 



At = 2d/v x 



J jl^aJI ^ ^jaJI ^ ^ Jl2 <^l ^jIaJ! S jftJ! JjIa ^ F Ct3& 111 
,<l£jaJI <La£ ^ jjjxjJL <-ij*j <^UIj I m pulse 4-A.k-aJI At <a!aJ SjaA 

F At = Apx = -2mv x 
F = 2mv x /At = 2mv x /2d/v x = mv 2 x /d 

CjUjjaJI (> AajU]| (J jB £j^a <^ft jl^aJI SjjjaJI Sjiil Oj£j 
( jli £uUi) iaLuai) <Laj3 ^Jc- t £-a <LaJL^2&1I 

P = £F/A = m/dA 

(V 2 Xi + V 2 X 2 + V 2 X 3 +....) 

w 

PDF coated with pdfFactory Pro trial version www . pdf facto rv.com 







p 



Dr.rLssam saoer adu ra-sayeu iui unem - ^napier z 



Nm _n 
P = Vi 



d 



v 2 = v x 2 + Vy 2 + v z 2 



-2 _ -2 -2 1 -2 
V 3f — V v 4 - V 2 — I - 1 



JJP £La bjjia ‘ t ij hsuJal) i 0jj2uJ <UjIxa!I L^J 



1 A T m_, 

.-. P = v 

3 V 

2 N 

P = (1/2 fflf) 

3 r 



, A£jAi AiUa £«a Ljjlfl uiujUjjj SJaj <j£J ujLujaJI 






I^Ull JSU 1 I ^ US SjjUJI aJjU-JI SUSS SjUL 



PV = - N(\I2mx 2 ) 
3 



P V = N k T 



J = -(l/2Mf) 
3k 



l/2mv" = -AT 
2 



CjUjjaJI 4iUfl iaujjU o-bi4 ^A SJjaJI AajJ £jl liftj 

O' 



If 2mv 2 = — AT 




-i 1 n 

V% - — V * 


2 




3 



*s 



(^jluu ut-uj^O (jA N JJx! 4ul£]| 4^Ua 

u 
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*s 



E = *Y(1 / 2mv 2 ) = - NkT = - nRT 
2 2 



i 1 — ~ 


l3kT 


)3RT 


= ^ =, 


\ m 


y m 



UjUj (j^j i21j*jH A aja-vtt UjLujaJI (jS ^luluu 4 JjIxaII ( j^j 

. 4^1 



T * S ji 4 a jJ QA 22x1 JU3! Jj^i) ^iajj 



. 4 ^^ 4 aj.J 



Cm 


M alt-culii r 
Weight 


'w 

at arc WW 


Kt 


2.02 


1902 


Hr 


4.0 


1352 


H t O 


LS 


637 


Nr 


20.1 


603 


Nj or CO 


as 


511 


NO 


so 


494 


CO a 


44 


403 


SO, 


48 


390 



ojUjaII <*jjj iyS^II «Ubtl 

x_ij^ i&uijl* Ke JUlSI (j-a 2 *\j f-(j j*l Aj£j*1\ 4iUaJI IxuijIa .Ljjjj 
a!\±1 \ J $J jaJ! A+J 2 4&M J Ke =V 2 m u 2 4fcUJL 4^>i! 

: jixii cjUjja. <>» 

k.e = 3 / 2 rt 

K.E =3720 J.mol' 1 .. 25 °C 
SjljaJI is.j.1 u»il Jjc Jil j f.(| jaJj 
Ke = K.E / N a = 6.17 x 10‘ 21 J 



PDF created with pdfFactory Pro trial version www . pdf facto rv.com 






p 



Dr.r,ssam saber /\ba ni-^ayea rui tnem - ^napier 2 



1 



: d juu 4 * 0*11 **>ji 



-2 |3RT 

n = ,, 

M 



Jlxli (fi> JJ*J 

AaijJaJI Qja jauijU jiaJI 



S J J-^1\ 4-^>J T t 8.314 J K 1 mol' 1 4-JUaj cAJk 11 fUA! c*fiXi R 
OjSjj kg mol" 1 Ufc Aj^jj Jlxli ^jaJ! Mj K £)il£Jb AilAa^Jj 
m s 1 (_5-A AijLuJ) uil J \4-.i ,.i ( jc, AajUJI 



100 °c 


25 °C 


jUAI 


m s" 1 


m s" 1 




370 


180 


Hg 


450 


220 


HI 


910 


440 


o 2 


3660 


1770 


h 2 



. 5 jljaJi 4 a jJ (jAatftAAl J AduAai) S^Ljj Ji Jjj 4JkA*l\ Cil Jliil J jja 



Vander Walls 



CjUjjaJI ^ jaa JUfc) £iUJ! Jj^aAI - ^ 

> J cjUjjaJ! ^aa £-** J^aU JLu PV = nRT </ V mea s o- 1 ^' 

J_#aJ! ^ 4_Jj ULa* (nb) <^11*11 jUA! CjjXz jju! a*J! 

: ( Videal ) ^4' 4^**} ^40^ <> cr^'j 

V m eas- = Videal "I" lib 



Jl — xA) A*jjla -Jaixj CjUjJaJI AaIj Jja] <*?aJI ( b ) <± 

n j AdloxSI A^jjajJI gjUAJI (jA jAAjj AaIjJI JUAJ 43jIj <^Aj 

I ^Uil JLuJIj d^l&l AifclxAl o^i 



y . 
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V id ea i — V m eas nt) 



OH ujjUiil JIaA) <-ux 4J JjaaJI - Y 



t Ci \ — uJaJI ui3L _ {1 Uu3 gjUSl iaLiail jA P idea i laidlal\ 

0— 4 J— >J ^40*^ OX ls* O-^' j iaA^Uil iaLiail P meas 

f P jIjAaj £Sj1a 3I iaLuai) 

Pideai = Pmeas + T P 

>1 \U,^N\ l .-,1 a! \U j ^\ jjc ^ rP Ui.^W j|jL» uiuiUjjj 

£4 t .ua i nj LaA^j 



n . .<> rt 

V 



4Jmj£ (jdulSjj Jlxli CuLj jA j {j^ 1 uj-ujUjJI CuLj a 

.Ula^ 



AP = a- rl T 
V 2 



1 



( p ™as + a ^XXreas. “ bn ) = nRT 



(2)1 4iaAiU £4 



(JjjL—jU ^a \-v-» ii.Att jlxi) ^ jj ^ic- (jlxajxj IaA j jilijjjli UuIj b , a 

. )a3Udal\j 

afjtaif «JU 

d j— A ^Uil J^uil j ,S jljaJI 4 a jJ j jajjuia ;Ja jj^uJI 

( J^1\ ^ jUil HlM AajaJI j . SJ jaJI 4 aj.J > AaloxSI 

^ja JlxJI AJLui| 1^14 ^ic-i SjIja UjIajJ lie- ^£4 jV cr^J 4JLm] Ia^j& ^jj 
4 aja^I 4 aj^I ^je, iaLuai) jk £jaJI )a3uJal\j 4 j]Ip Jajjud »* jl 

. 4aja]| 4jjI ja 4ajJ .lie- jUi! 4JLuiV ^ jL JaLia Jfll jA j JUJI AJLujV 
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